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INTRODUCTION: Hyperglycaemia is a problem in the intensive care patient population as well as for diabetic individuals. Tight control of blood glucose levels has been shown to reduce complications in these groups and, importantly, mortality rates in the critically ill [1]. For this population, a model-based adaptive control protocol is being developed to achieve a tight blood glucose control. The model is validated in this research by fitting it to insulin and glucose dynamics of a euglycaemic clamp trial, which is considered the ‘gold-standard’ of insulin sensitivity assessments. 
METHODS: A physiologically-based two-compartment system model that accounts for time-varying insulin sensitivity, time-varying endogenous glucose removal and two saturation kinetics is employed [2]. The model is fit to euglycaemic clamp trial data on normoglycaemic individuals gathered by McAuley et al [3] (n=178, ins. inf.= 40mUm-2min-1, duration=120 mins). Complete data was available from 103 trials and was fit to the model using an integral-based fitting method [2]. The model-parameter for insulin sensitivity, SI, was then correlated to ISI, the measured insulin sensitivity during the final 60 minutes (ISI=M/(I∙G), M=glucose infusion rate at steady state).
RESULTS: Correlation between measured ISI, normalized by the mean blood glucose during this time, and the model-parameter SI during the same time interval (60-120 minutes) was very high (r=0.94), as shown in Figure 1. In addition, correlations were determined for other common measures of insulin sensitivity, log(HOMA) and QUICKI, which could be calculated using the given data (Table 1). Very good correlation was also found between the dynamic value of SI at 60 minutes and ISI (r=0.87), showing remarkably good correlation of SI during a non-steady-state point in the trial.
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DISCUSSION & CONCLUSIONS: The results clearly demonstrate the ability of the model to reproduce the dynamics of insulin and glucose during a clamp trial. The high correlations of the parameter for insulin sensitivity, SI, with the measured ISI, both in steady-state and in transient conditions, show the significant potential of the model in assessing metabolic status. Further research will investigate a new model-based measurement of insulin sensitivity which is less invasive and less labor intensive than clamp or IVGTT methods, but correlates better with the gold standard clamp-ISI than fasting assessments such as QUICKI and log(HOMA).  
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